Regulation of urocortin I and its related peptide urocortin II by inflammatory and oxidative stresses in HL-1 cardiomyocytes.
Despite our knowledge on the regulation of urocortin (Ucn) I and its related peptides in the heart, the possible involvement of cardiovascular stress substances, such as cytokines or angiotensin II (Ang II), on this regulation remains to be fully elucidated. We therefore evaluated the potential role of cardiovascular stress substances on the regulation of the Ucn-corticotropin-releasing hormone (CRH) receptor system in HL-1 cardiomyocytes using a Ucn I-specific RIA, conventional reverse transcription-PCR (RT-PCR) and quantitative real-time RT-PCR. Ucn I mRNA levels were shown to be up-regulated by lipopolysaccarides (LPS), tumor necrosis factor-alpha (TNF-alpha), Ang II, H(2)O(2), and pyrrolidinedithiocarbamate (PDTC). The LPS- and Ang II-induced increase in Ucn I mRNA levels was abolished by tempol. In addition, the secretion of Ucn I from HL-1 cardiomyocytes was stimulated by LPS and TNF-alpha. On the contrary, Ucn II mRNA was increased by TNF-alpha alone and Ang II with tempol, and the TNF-alpha-induced increase in Ucn II mRNA was abolished by erythromycin and PDTC. These results suggested that Ucn I mRNA may be up-regulated by oxidative stress, whereas Ucn II mRNA may be up-regulated by the activated nuclear factor-kappaB, i.e. inflammatory stress. CRH-R2 mRNA may be negatively regulated by the increase in expression of Ucn I and/or Ucn II mRNA. In conclusion, the Ucn-CRH receptor system may be regulated by two major forms of cardiac stresses, i.e. oxidative and inflammatory stress, and may play a critical role in cardiac stress adaptation in heart diseases.